Background: Violence against women (VAW) is a major problem worldwide, with one in three women experiencing violence in their lifetime. While interventions to prevent violence (primary prevention) are extremely important, they can take many years. This review focuses on secondary and tertiary prevention interventions that address the needs of survivors of violence and aim to prevent recurrence. This review also focuses on studies taking place in low and low-middle income countries, where rates of VAW are highest. Methods: Searches of peer-reviewed and grey literature took place from March-June 2016 through databases (Embase, CINAHL, WHO Global Index Medicus, Medline, PsychINFO, Web of Science, Cochrane Library, Applied Social Sciences Index and Abstracts and Sociological Abstracts) and by consulting experts in the field. Only primary research was eligible for inclusion and studies had to focus on secondary or tertiary prevention for survivors of VAW in low or low-middle income countries. All study designs were eligible, as long as the study examined client-related outcome measures (e.g., incidence of violence, health outcomes or client satisfaction). Data were extracted and quality of the studies was assessed using the Effective Public Health Practice Project Quality Assessment Tool for Quantitative Studies and a qualitative quality assessment tool developed by Mays and Pope. Due to the low number of results and heterogeneity of the study populations and outcomes, a narrative synthesis was conducted and evidence was summarized.
Background
Violence against women (VAW) is a major issue worldwide, with an estimated 35% of women, or roughly 1 in 3, experiencing either physical and/or sexual intimate partner violence or non-partner sexual violence in their lifetime [1] . The majority of violence against women is intimate partner violence (IPV), which includes physical or sexual violence occurring within an intimate relationship, such as marriage or dating [2] . The second major type of VAW is non-partner sexual violence, experienced by at least 7% of women in their lifetime [3] . Nonpartner sexual violence includes rape, sexual assault, and any other violence of a sexual nature perpetrated by someone who is not the victim's intimate partner [2] .
Women experiencing violence face increased preventable morbidity and mortality, making VAW a pressing public health concern. Both forms of VAW can lead to serious short and long-term harm for survivors [1, 4] . Psychological effects include post-traumatic stress disorder, anxiety, depression and increased rates of suicide [1, [5] [6] [7] . Physical and reproductive effects include increased risk of transmission sexually transmitted infections, including Human Immunodeficiency Virus (HIV), unwanted pregnancy, poor maternal outcomes, pain and injuries, among many others [1, [8] [9] [10] [11] . All women who experience violence are at risk of repeated occurrence of this violence, particularly so for those experiencing IPV.
Public health interventions, such as those aimed to address VAW, can be divided into three types: primary, secondary or tertiary prevention ( Fig. 1) [12, 13] . Primary prevention aims to prevent the disease or health event occurring, while secondary prevention aims to detect the issue early and prevent progression or reoccurrence of the event. Finally, tertiary prevention aims to prevent death and disability associated with the disease or health event [12, 13] . Though more recent prevention models have been developed, such as the 1994 Institute of Medicine prevention classification system, we chose to use this model, as it is well-suited to a review that addresses interventions and services for the subset of women already experiencing violence [14] . Primary prevention is undoubtedly critical for long-term reduction of VAW. However, the process of changing deeprooted societal beliefs is never fast, and the current need for secondary and tertiary interventions to address VAW is acute.
A WHO multi-country study found that in general, VAW is more prevalent in low and middle income countries than in high income countries [2] . Lifetime prevalence of VAW is estimated to range from 32.7% in high-income countries to 45 .6% in the African region [2] . Low and middle income countries are also the settings which are likely to experience the most challenges in resourcing services for survivors. Although further research is needed into interventions that reduce risk for women experiencing violence even in high-income countries, some evidence on what is effective does exist [15] . It is essential to determine if these interventions are transferrable to lower-resourced settings. Therefore, there is a critical need to identify interventions that are effective in addressing the physical and mental health needs and preventing further violence in low-income settings. The aim of this systematic review was to compile and evaluate existing evidence for secondary and tertiary interventions to address VAW in low and low-middle income countries.
Methods

Inclusion and exclusion criteria
Studies eligible for inclusion were those that focused on secondary or tertiary prevention for female survivors of IPV or non-partner sexual violence, and were conducted in a country defined as low or low-middle income by the World Bank [16] . Included studies also had to be an evaluation or analysis of intervention effectiveness that examined some outcome measures (e.g., incidence of violence, health outcomes or experiences of survivors, client satisfaction or quality of care), not only process measures. Due to the fact that randomised trials are often not available for system or cross-sectoral interventions, such as those for violence against women, any type of study design was eligible for inclusion [17] . Studies were excluded if the intervention was targeted at women who had not Fig. 1 Prevention of violence against women at primary, secondary and tertiary levels previously experienced violence or men who were not perpetrators of violence (i.e., primary prevention). Only primary research articles were included, but studies from both peer-reviewed literature and grey literature were eligible for inclusion. The inclusion criterion of primary research excluded articles such as commentaries and letters to the editor. The bibliographies of identified reviews were screened for relevant articles. No restrictions were applied to the dates of studies, to the age of participants or to the language of the article, however, searches were only performed using English search terms, which could have resulted in a de facto language restriction.
Searching and screening strategy
Searches were conducted separately for the two major areas of VAW: intimate partner violence (IPV) and nonpartner sexual violence. The search strategy involved systematic searches of 8 medical and social science databases between March and June 2016. The following databases were searched for literature on both IPV and non-partner sexual violence: Embase, CINAHL, WHO Global Index Medicus, Medline, PsychINFO, Web of Science, The Cochrane Library, Applied Social Sciences Index and Abstracts (ASSIA) and Sociological Abstracts. A search on IPV only was also performed in one additional database: International Bibliography of the Social Sciences (IBSS). A search for grey literature on non-partner sexual violence was also performed using the databases Opengrey and Greylit, as well as Google and Google Scholar (top 200 results only).
The search terms and their combinations (Table 1 ) were adapted to the search features of each database. Actual search terms and minor variations are outlined in Additional file 1. Experts in the field of VAW were also contacted in order to identify relevant studies.
Following compilation of all articles resulting from this search strategy, 245 abstracts were independently coscreened by LK and ST, with inter-rater reliability of 97.1%, indicating clarity of the inclusion criteria. The seven discrepant ratings were resolved by discussion to reach a consensus, then the remaining articles were screened independently.
Data extraction, analysis and quality assessment
The quality of included quantitative studies was assessed using the Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies (QATQS) [18] . Previous evaluation of this tool has shown it to be valid and reliable [19] . The EPHPP-QATQS was used to assess the risk of bias within individual studies by considering eight components of study methodology in order to generate an overall quality rating of weak, moderate or strong. The components of study methodology considered were selection bias, study design, presence of confounders, blinding of participants and outcome assessors, validity and reliability of data collection methods and study dropouts and withdrawals. Quality assessment was performed by two reviewers: for quantitative studies on IPV, LK and KL assessed quality and for quantitative studies on non-partner sexual violence, ST and KL assessed quality. Inter-rater reliability was found to be 91% and the one discrepant rating was resolved through discussion.
Data were extracted from all quantitative studies on IPV by one reviewer (LK), and all quantitative studies on non-partner sexual violence by another reviewer (ST). The data extraction form was based on recommended data for inclusion from the Cochrane Handbook [20] .
The quality of included qualitative studies was assessed using a tool created by Mays and Pope; the specific criteria are outlined in Table 2 [21], modelled after a table used in a qualitative systematic review by Robinson & Spilsbury [22] . Despite ongoing debates about whether the quality of qualitative research can or should be assessed, the Cochrane Collaboration Qualitative Methods Group recommends that critical appraisal of qualitative studies should be included an intervention review [23] . Further, no qualitative studies were excluded for methodological reasons, and all studies exhibited some strengths that made the results worth including. One reviewer (JLW) extracted information from qualitative studies and assessed quality. Due to the heterogeneity of the studies selected, a meta-analysis of data could not be conducted. Data and information extracted was synthesised in a narrative review.
Results
The search generated a total of 1215 records for further screening, with 988 remaining after removal of duplicates (Fig. 2) . Following independent co-screening of 245 abstracts with high inter-rater reliability, the remaining 743 abstracts were screened independently. A total of 22 studies were included in this review. Half (n = 11) of these used mostly quantitative methods and had a total of 2185 participants. The other half of the included studies (n = 11) used mostly qualitative methods (see Tables 3, 4 and 5). Given that this review was focused on the effectiveness of interventions, we have focused on outcome data in the results and narrative synthesis (i.e., not process measures). Six (27%) of the included studies were from the grey literature [24] [25] [26] [27] [28] [29] and the other 16 studies (73%) were from peer-reviewed journals. The majority of studies took place in Africa (n = 13, 59%), followed by Asia and the Pacific (n = 8, 36%), and only one study (5%) took place in Latin America (see Tables 3, 4 and 5).
Target populations
Among the 11 quantitative studies included, only two studies (18%) focused on intimate partner violence (see Table 3 ) and the remaining 9 (82%) focused on nonpartner sexual violence (see Table 4 ). The 11 qualitative studies (see Table 5 ) could not be easily sorted into these categories because many of them did have specific inclusion criteria for their participants, based on their experience of violence. The qualitative studies mostly evaluated programs or interventions that were open to survivors of many forms of VAW.
In addition to the type of violence that these studies examined, there was also some variation in the specific target population that the intervention was delivered to. Among the targeted quantitative studies, seven studies (64%) focused on adult female survivors of VAW (and some teens over 15 were included as "adults") [30] [31] [32] [33] [34] [35] [36] . Two studies (18%) delivered their intervention specifically to teenage girls [37, 38] , while one study targeted male perpetrators of intimate partner violence [39] , and a final study focused on female sex workers [40] .
Interventions
The most commonly studied intervention was psychotherapy or counselling, with 13 studies (59%) examining various forms of this intervention. Two of these studies Group therapy: probable PTSD reduced from 60% prevalence pre-treatment to 8% post-treatment and 9% 6 months later (p < 0.001). These measures were 83% to 54% to 42% for individual support (p < 0.001). studied the effects of Cognitive Behavioural Therapy (CBT) [38, 39] , which is used for a variety of emotional, behavioural and psychiatric issues and helps patients to identify negative thoughts and behaviours and to replace them with healthier ones [41] . Another two studied Cognitive Processing Therapy (CPT) [31, 32] , which is commonly used to treat depression, anxiety and posttraumatic stress disorder (PTSD) in survivors of sexual violence, and it targets unhelpful beliefs and avoidance behaviour [32] . One study evaluated the effects of Eye Movement Desensitisation and Reprocessing (EMDR), which was developed to treat people suffering from PTSD by having the client recall the traumatic event while the therapist or client apply stimulation to alternating sides of the body or eyes [30] . The remaining 8 studies examined other psychosocial or counselling interventions that did not fit specific categories of therapies [33-37, 40, 42, 43] . The second most commonly studied intervention was crisis centres, which were the focus of 6 studies (27%), all using mostly qualitative data to study outcomes [24, 27-29, 44, 45] . These crisis centres provide survivors of VAW with comprehensive, multidisciplinary services that address their needs across the medical, psychosocial and legal sectors. They often provide services such as medical care, legal advice, counselling, and safe housing, and they also frequently provide referrals to any services for survivors offered outside the centre.
The remaining three studies examined other interventions, including: Family and Sexual Violence Units in police stations, Family Support Centres in hospitals, a counselling and referral hotline for survivors of VAW, a service referral pathway, and family mediation [25, 26, 46] .
Study design and quality
Four (36%) of the 11 quantitative studies had an overall quality rating of strong, two (18%) were rated moderate, and the remaining five (45%) had a weak quality rating (see Tables 3 and 4) . Four (36%) of the studies were a randomised controlled trial (RCT) design or clusterrandomised controlled trial and two (18%) employed a controlled clinical trial design. Four (36%) studies employed a cohort study design 1 or 2 groups. Finally, one study (9%) used a cross-sectional study design.
The methodological quality appraisal of the 11 qualitative studies did not result in an overall score, but instead an assessment of strengths and weaknesses for each study, which are outlined in Table 2 . Many of these studies (n = 6, 55%) were mixed-methods evaluations that focused on collecting quantitative process data and qualitative outcome data [24, 25, [27] [28] [29] 44] . The most common methods used for these evaluations were: reviews of existing reports, policies and other documents; analysis of existing quantitative data; interviews or focus groups with clients, staff and other stakeholders; and site visits or observation. The remaining 5 qualitative studies consisted of data collected only from interviews or focus groups with clients and other stakeholders [26, 42, 43, 45, 46] .
Intervention impact: Alcohol use management (n = 3)
Some evidence was found for the effectiveness of psychotherapeutic and counselling interventions when they were designed to reduce alcohol use, both among perpetrators and survivors of VAW. First, a randomised controlled trial conducted in India found that cognitive behavioural therapy (CBT) for men who were being treated for alcohol dependency syndrome (ADS) was effective at reducing violence against their wives in India [39] . Whilst the intervention did not have a significant impact on alcohol dependence in the men (compared to control group), wives reported a significant decrease in spousal violence and symptoms of depression, anxiety and stress when compared to the control group. This result was significant at both 1 and 3 months postintervention and this study had a moderate quality assessment rating, due to a low participation rate among eligible patients.
A second randomised controlled trial examined the effectiveness of the WHO's Brief Intervention for Hazardous and Harmful Drinking for female sex workers in Kenya who reported moderate drinking [40] . The study found that the intervention group reported significant decreases in physical violence from both paying and non-paying sexual partners in the last 30 days, 6 months post-intervention, compared to the control group. This study was assessed to be of high quality.
Finally, the last study that examined a counselling intervention for alcohol was a cluster-randomised controlled trial conducted in slums in Mumbai, India [34] . Individual and group counselling sessions focused on marital communication and problem solving were delivered to wives who reported IPV or heavy drinking by their husbands. Whilst there was a decrease in reported IPV in both groups, no statistically significant difference was detected between the intervention and control groups. This study was assessed to be of weak overall quality.
Intervention impact: Psychotherapy (n = 4)
Some evidence was also found for psychotherapeutic interventions when they were used as treatment for survivors of non-partner sexual violence. All four studies found were conducted in the Democratic Republic of Congo (DRC). The well-established psychotherapeutic treatments described above (CPT, CBT and EMDR), were modified to increase cultural relevance and to allow delivery within the local constraints.
First, a cohort study by Bass et al. [31] evaluated the effectiveness of group-based, culturally modified cognitive processing therapy (CPT). Group CPT therapy was highly effective in reducing PTSD, depression and anxiety symptomology, with effects maintained at 6-month follow up. Hall et al. [32] evaluated the effect of the same intervention on social relationships, finding that participation in group therapy was positively associated with increased emotional support seeking, as well as group membership and participation outside of the therapy group. However these effects were not maintained at 6 months follow up, and there was no difference observed for other measures of social capital. Similarly, O'Callaghan et al. [38] implemented a randomised controlled trial of fifteen sessions of trauma-focused cognitive behaviour therapy (TF-CBT), delivered to one group of 24 girls over a five-week period. Again, a highly significant reduction of PTSD, depression and anxiety symptomology was observed in the intervention group compared to a waitlisted control group.
Allon [27] evaluated the use of group EMDR therapy, delivered to groups of 6-8 women by a visiting Israeli doctor. PTSD symptomology was highly significantly decreased immediately after two two-hour group EMDR sessions, however symptom improvement was greater amongst women who received individual EMDR therapy. As there was no follow-up evaluation, it was unknown whether these effects were maintained long-term. Further, as this was not a randomised controlled trial, it is possible that improvements in both groups may have been due to spontaneous recovery over time. However, as the intervention took place over a relatively short time period (3 weeks), this appeared unlikely.
Intervention impact: Counselling or support groups (n = 6)
Six studies were identified which evaluated the effectiveness of five interventions that utilised counselling or support groups [33, 35-37, 42, 43] . Interventions were heterogeneous, with one comprising a skills training program and informal support group [33] , while the other five utilised individual and/or group trauma counselling.
In contrast to the other counselling interventions, which aimed to reduce psychological trauma, Hogwood et al. [35] studied a group counselling intervention that aimed to improve life satisfaction of sexual assault survivors who had adolescent children born from rape, by improving their relationships with those children. Groups of ten women who had experienced rape during conflict met fortnightly with one university-trained Rwandan counsellor over a six-month period. The counselling sessions involved discussion of emotional pain and trauma-related symptoms, parenting skills, and disclosure of past rape to children. Sessions were also structured to encourage women to share experiences and develop within-group support networks. Self-reported life satisfaction increased universally and significantly over the course of the intervention, but decreased slightly at three-months post intervention. There was also a significant increase in the number of participants reporting a good relationship with their child, and the number of participants reporting large social support networks. This study was limited methodologically, as it was un-blinded and used selfreport measures to quantify effectiveness, meaning participant answers may have been positively biased due to the Hawthorne effect.
A cohort study by Hustache et al. [36] examined the long-term effect of post-rape psychological support delivered to women at a Medecins Sans Frontieres (MSF) clinic in Brazzaville, Republic of the Congo. Individual trauma counselling was offered to patients by a trained psychologist as part of initial post-rape care, with the aim of improving coping mechanisms. Participants received a median of two individual counselling sessions (range 1-4), as desired. Counsellors mainly employed active listening techniques, allowing women to share their experiences. Discussions also focused on coping mechanisms and future plans, and considered social and familial consequences of sexual assault. Global functioning, that is, the psychologist's judgement of the patient's overall ability to carry out day-to-day activities, was assessed at each counselling session, and at 1-2 years follow up. The number of women experiencing mediumsevere functional impairment was significantly decreased from 89% pre-intervention to 28.6% at the final counselling session, with the effect maintained at follow up. However, one to two years post-treatment, 40% of women continued to experience psychological distress, and onethird reported familial detachment, suggesting that further ongoing interventions may be necessary.
A study by Lekskes et al. [30] compared the effect of two three-month interventions on PTSD symptomology. 58 Liberian women received 8 sessions (or more if desired) of individual trauma counselling delivered by an untrained local counsellor, in combination with an unspecified number of group counselling sessions, which included discussion of stress management, conflict resolution and hygiene practises. The alternative intervention consisted of a combined skills-training and support group, where women learnt income generating skills such as tie dying, and discussed gender issues and sexual violence in an unstructured manner. PTSD symptomology of women who received counselling tended to decrease slightly post-intervention, although the study did not report statistical significance. In contrast, PTSD symptomology increased, on average, amongst members of the support group and the wait-list control group, suggesting that counselling did likely have some effect compared to either of these options. This study was found to be methodologically weak owing to a number of factors, including differences in PSTD symptom score amongst intervention and control groups pre-intervention. Women in the counselling group had higher initial PTSD symptom scores compared to the control group and skills training support group, meaning that differences pre and postintervention may have been due to spontaneous evolution towards a medium symptom score, and thus the effectiveness of these interventions remains unclear.
A study by Deb et al. [37] , examined the effects of counselling on sexually abused girls aged 13-18 in Kolkata, India. The study found a statistically significant difference in aggression between sexually-abused girls who found counselling to be beneficial when compared to sexually-abused girls who did not find counselling to be beneficial. However, this study had major methodological limitations, greatly reducing the utility of their findings. Some of the limitations include that the sexually-abused girls in the study were purposively sampled, and the comparison group was composed of non-sexually abused girls who did not receive any counselling, so the two groups were systematically different. Further, the study was cross-sectional, and statistical analyses did not take clustering into account. For all of these reasons, the effect of counselling on sexuallyabused girls' aggression cannot be adequately assessed from this study.
Two additional qualitative studies evaluated the effect of counselling interventions for survivors of war-related (mostly non-partner) violence. In Sierra Leone, local female social workers provided one-on-one psychosocial support to women following the war [43] . Interviews were conducted with 4 social workers and 6 clients and the counselling techniques used were found to be very different from those used in "Western" psychological models: the social workers focused heavily on spirituality and giving advice. Clients cited the social workers' advice and support as playing an important role in their recovery. No women mentioned foreign professionals as making an impact on recovery, suggesting that local social work practices are valuable, despite being very different from those used in the West. Finally, a study in Afghanistan provided women who were survivors of war-related violence with group counselling focused on psycho-education and new skills (e.g., problem solving skills) [42] . In group evaluation sessions, over half of participants mentioned that their social life had improved after the intervention, including their interactions with family members and their stress levels. Many participants also cited being happier or an improvement to their health.
Intervention impact: Crisis Centres (n = 6)
Five evaluations of Crisis Centres were conducted using the mixed-methods approach outlined previously, consisting mainly of quantitative process data and qualitative outcome data [24, [27] [28] [29] 44] . There is some evidence that Crisis Centres assist survivors to access a broad range of necessary services, including medical, legal and police services. However, the main insights from these evaluations are key lessons learned that can be used to inform better future implementation.
A mixed-methods evaluation of the ISANGE One Stop Centre in a public hospital in Kigali, Rwanda found that the quality of medical and forensic services available to survivors was very high and that linkages with police services were strong [24] . However, limitations of the program included that survivors were required to file police reports before they could access services, data collection was limited, legal aid was inconsistently available for survivors, and staff were not routinely trained.
The Dilaasa Crisis Centres, located at two public hospitals in Mumbai, India, were found to effectively reach low-income and marginalised survivors [44] . Many survivors cited obtaining emotional support from the counselling provided at the centres and some reported improved psychological health. Survivors also stated that the centres helped them to register their complaints with the police. The staff found it challenging to convince the medical personnel that domestic violence is an issue they should be concerned about, but this was being addressed through ongoing training.
One-Stop Centres in Kenya and Zambia were categorized by their location and ownership, and those located inside health facilities and owned by hospitals were found to be better set up to achieve a broader range of legal and health outcomes for survivors [27] . Survivors also reported that they felt the centres were meeting their health needs. However, stronger linkages with outside services and better integration with the legal system were identified areas that require improvement. Another evaluation of Coordinated Response Centres in Zambia found that this model provides survivors with comprehensive services [28] .
An evaluation in Nepal used mobile reproductive health camps to identify survivors of VAW and to provide them with comprehensive crisis centre services [29] . 86% of survey respondents in the camps said that services were good and they successfully reached marginalised populations. However, challenges included difficulty filing police reports because of politics and fear of family discord, as well as difficulty locating survivors because of the long wait between the end of conflict and the intervention (5 years).
The final evaluation of Crisis Centres used only qualitative methods, interviewing 21 survivors of domestic violence and 15 stakeholders involved in the centres or related projects [45] . This study took place in Nicaragua and found that the three casas de la mujer (women's centres) resulted in survivors stating that they had new perceptions of women's roles in society, increased emotional support and knowledge about their health and legal rights, decreased violence by their partners, and increased involvement in programs to help other survivors.
Intervention impact: Others (n = 3)
A study by Human Rights Watch evaluated interventions for VAW in Papua New Guinea (PNG), including: Family and Sexual Violence Units in police stations, Family Support Centres in hospitals, a counselling and referral hotline, and a service referral pathway [26] . Through interviews with survivors, staff and other stakeholders, they found that these interventions have been effective at increasing support for survivors and access to services. However, many are relatively new and some of the remaining challenges include: a lack of awareness about the available services, limited capacity of services (e.g., safe houses, courts) and minimal reach in rural areas, weak law enforcement response, and limited economic opportunities for survivors leaving their partners. Finally, a major challenge they identified was that many service providers did not put the client's interests first, suggesting better training is needed. A second evaluation of the 17 Family and Sexual Violence Units in police stations in PNG was also conducted, using both interview data and minimal routinely-collected quantitative data [25] . The evaluation found that police responses to VAW in PNG have begun with these units, however, persistent challenges include: a culture of male dominance in the police force, further training is needed on how to provide supportive, non-judgemental services for survivors, and improvements to procedures and the timeliness of response are needed.
One study examined the effectiveness of family mediation in the Democratic Republic of Congo (DRC) through in-depth interviews with participants [46] . Family mediation aims to reintegrate survivors of wartime sexual violence back into their families, who have often rejected them. Reintegrated survivors reported better relationships with their families, improved opportunities for their children, and fewer mental health problems following the mediation. However, challenges still existed, especially in cases where the survivor had a child from her rapist, or the survivor's partner has remarried. Additional services such as economic support (e.g., children's tuition, livelihood training, etc.) were cited as potential ways to improve reintegration.
Discussion
The studies reviewed suggest some interventions that might be effective at reducing future VAW among survivors. As highlighted in the results section, interventions targeting alcohol use, both among perpetrators and survivors, may be effective at reducing VAW and psychotherapy might be effective for survivors of non-partner sexual violence. Some evidence also exists for crisis centres increasing survivors' access to services, however, evaluations show that careful implementation and assessment of impact on future VAW are needed. Overall, the evidence for all interventions providing secondary and tertiary prevention for survivors of VAW is weak and limitations to this evidence prevent definitive conclusions on what works.
Previous research has found that alcohol consumption is associated with an increased risk of all types of interpersonal violence [47] [48] [49] . The association between alcohol and VAW is likely to explain why three studies in this review were alcohol-related interventions. Previous studies in high-income countries have also found programs integrating alcohol dependence treatment and IPV interventions effective when compared to programs that only focused on alcohol dependence or substance abuse [49, 50] . Given this background research, and that two of the studies in this review found alcohol management interventions to be effective at reducing VAW [39, 40] , this is an area worthy of further study.
Similarly, psychotherapeutic interventions, including CBT and EMDR, have been shown by previous randomised controlled trials and a meta-analysis to be highly effective in treating post-rape PTSD [51] . Four studies in this review studied psychotherapeutic interventions, using culturally modified treatment protocols, and targeted at survivors of non-partner sexual violence [30] [31] [32] 38] . All three interventions (two studies evaluated the same intervention) were highly successful in reducing PTSD symptomology among survivors of non-partner sexual violence, despite being modified for group-delivery. Group-based psychotherapies appear promising for use in low and lowmiddle income countries, due to their potential to reach large numbers of women. Further, these interventions are low-cost, with the only resources required being paper, pencils and a trained facilitator. Bass et al. [31] demonstrated that a pyramidal supervision system was a viable option in providing ongoing support to multiple local facilitators after they had received training, allowing for implementation of a far reaching intervention, while enabling mobility of program supervisors. In addition, Hall et al. [32] found increased group membership and participation among group therapy participants, suggesting that social support might be improved by group delivery as well. One limitation of this research is that all identified studies of psychotherapeutic interventions were from the Democratic Republic of the Congo, thus the generalizability of results to other cultures is uncertain. Further, it is worth emphasizing that these interventions seem to be most appropriate and effective for survivors of non-partner sexual violence, where, in most cases, the violence has ceased and they are coping with past trauma. Survivors of IPV, on the other hand, are often facing ongoing violence, and thus may not experience the same effects from these interventions.
Examination of the six interventions involving counselling or support groups suggests that the experience and training of the counsellor is likely of high importance in improving mental health outcomes of VAW survivors. Neither the support group nor counselling described by Lekskes et al. [33] utilised a trained counsellor or session facilitator. Although these interventions were sustained over three months, the support group was found to be ineffective, while counselling resulted in a small change in PTSD symptomology. In comparison, treatment of patients by a trained psychologist at an MSF clinic resulted in significant improvement in PTSD symptomology, although counselling was delivered in just two sessions [36] . This finding should be interpreted with caution as no studies in this group were found to be methodologically strong. Trauma counselling alone appears unlikely to be adequate in addressing all psychological and social consequences of sexual violence, as indicated by continued reporting of familial detachment and recurring invasive memories by many participants after having received MSF-delivered counselling. More comprehensive care may be achieved by combining trauma counselling with psychosocial counselling, such as that found by Hogwood et al. [35] to be effective in improving familial relationships. It is worth noting that between psychotherapeutic interventions and counselling interventions targeting treatment of PTSD symptomology, psychotherapies appeared to be the more viable option for effective implementation in resource poor settings. This was because effectiveness of the therapy was maintained even with the use of local non-clinically trained facilitators. Finally, Doucet and Denov [43] raise the point that the background of the person delivering the counselling may matter. In their study, social workers were respected women from their communities, which might have played a role in the intervention's success in Sierra Leone. Future studies should examine to what degree the counsellor's background and role in the community impacts the intervention's effectiveness.
The studies focusing on crisis centres all used qualitative outcome measures and determined that these interventions often met the needs of survivors including legal, psychosocial and health assistance, but this was highly dependent on implementation and the resources available [24, 27-29, 44, 45] . Despite promising outcomes from multi-sectorial programs, this review and previous studies in upper-middle and high income countries [15, 52] have found that there is large variation in quality of services provided. This is largely due to variability in training, staff skills, linkages with other services and infrastructure. Whilst multi-sectorial services through crisis centres show promise, they may not be sustainable in all settings and further evaluation to understand their effects on survivors' outcomes are needed. Future implementations should take the lessons learned from these qualitative studies into account to ensure that the highest quality services are being offered to survivors.
Weak evidence was found for other interventions, including special units in police stations and family mediation. The studies evaluating these interventions relied on qualitative outcome data, which reported some positive outcomes but also many challenges [25, 26, 46] . One study examining VAW units in police stations in India with quantitative outcome data was excluded from this review because it was a secondary source (citing data from another study and providing no information on methods), and the author informed the reviewers that the primary study is an internal document only [53] . However, the reported results suggest that most women (88.8%) were somewhat or greatly satisfied by the services they received, 40% gained confidence to seek additional services, and 21.5% reported reduced violence, suggesting that this intervention could have some value, but requires further study [54] .
The focus of this review on secondary and tertiary prevention, while useful for determining what services work for survivors of VAW, may have excluded primary prevention interventions that could be applicable to survivors, as well as the general population. For example, a randomised controlled trial that was excluded from this review found that gender dialogue groups and group savings (targeted at women over 18, not only survivors of VAW) were effective at reducing IPV, relative to a group savings-only control group [55] . However, the effect disappeared in a sub-analysis of women who were married as children, suggesting the intervention may be less effective among more vulnerable groups [56] . Another RCT that was also excluded, found that women receiving an economic empowerment intervention in Pakistan reported less abuse than counselling and control groups, however, results were not statistically significant [57] . Two excluded cohort studies conducted in Nairobi, Kenya found a self-defence intervention was associated with lower incidence of non-partner sexual violence among adolescent girls [58, 59] . Given that there is some evidence for these interventions among broader populations, it would be valuable to study the effectiveness of these interventions for secondary or tertiary prevention among survivors of VAW.
Recent reviews have examined interventions for women experiencing violence in high income countries. Alcohol management programs for male perpetrators have been shown to result in significant decreases in domestic violence recidivism [60, 61] , consistent with our findings. Other interventions that have shown impact on violence in high income countries include women-centred counselling and community-based advocacy and support to access services [15] . Our findings support the effectiveness of some psychotherapeutic interventions for improving wellbeing in non-partner sexual violence in low and lowmiddle income countries. However, we did not identify evidence for the effectiveness of psychotherapeutic counselling, other forms of counselling or support for accessing services (e.g. through crisis centres) in preventing future intimate partner violence. There is therefore a clear need for future evaluations of such programs in low and lowmiddle income countries to assess post-intervention experience of violence as an outcome.
This review had several limitations. First, the limited search strategy may have resulted in missed relevant articles. This includes a risk of language bias, as the searches were only conducted in English. We also used a restrictive search strategy in this review to identify studies of high relevance and minimise the number of unrelated results (e.g., use of search terms for "secondary prevention" and "tertiary prevention", instead of only "prevention"), which again could have led to missed relevant studies. However, many of the articles recommended by experts in the field were identified in the process of database searching, suggesting that most relevant articles were captured. An additional limitation is that data extraction was performed by only one reviewer for several studies (JLW), due to time limitations. However, the use of standardized categories for data extraction and assessment of study quality by multiple reviewers (with high inter-rater reliability), suggests that this was unlikely to cause any problems. Whist this review did have several possible limitations, we attempted to minimise their impact and to mitigate their occurrence. The review methods were developed based on previous reviews in the area [62] [63] [64] and according to systematic review guidelines [65] [66] [67] .
Conclusions
This systematic review highlights the limited evidence that exists for secondary and tertiary prevention interventions for VAW in low and low-middle income countries. Though some interventions show promise, further research in this area is essential. In particular, more high-quality, outcome-focused studies are needed to determine which interventions work, and for which populations. For example, while we have some qualitative evidence that survivors were able to access services through crisis centres, further study is needed to know to what degree these services lead to positive outcomes for these survivors, and whether they are more effective for certain survivors, so promotion and outreach can be better targeted. This systematic review has highlighted other key areas for future research as well, including continued study of the effectiveness of alcohol-related interventions for both perpetrators and survivors, and psychotherapeutic interventions for survivors of nonpartner sexual violence. Better understanding of the effectiveness of these interventions in low and low-middle income countries will help to prioritize programs and policies that reduce the violence, trauma and suffering that many survivors of VAW face around the world. 
Additional file
